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ABSTRACT 

Context. We present Hci-3 (acronym for Ha-aa), an Ha narrow-band imaging survey of ~ 400 galaxies selected from the HI Arecibo 
Legacy Fast ALFA Survey (ALFALFA) in the Local Supercluster, including the Virgo cluster. 

Aims. By using hydrogen recombination lines as a tracer of recent star formation, we aim to investigate the relationships between 
atomic neutral gas and newly formed stars in different environments (cluster and field), morphological types (spirals and dwarfs), and 
over a wide range of stellar masses (~ 10 7 5 - 10" 5 M Q ). 

Methods. We image in Ha+fNII] all the galaxies that contain more than 10 7 M Q of neutral atomic hydrogen in the sky region 
ll h < R.A. < 16 h ; 4° < Dec. < 16°; 350 <cz< 2000 km s" 1 using the San Pedro Martir 2m telescope. This survey provides a 
complete census of the star formation in HI rich galaxies of the local universe. 

Results. We present the properties of the galaxy sample, together with Ho- fluxes and equivalent widths. We find an excellent agree- 
ment between the fluxes determined from our images in apertures of 3 arcsec diameter and the fluxes derived from the SDSS spectral 
database. From the Ho- fluxes corrected for galactic and internal extinction and for [Nil] contamination we derive the global star 
formation rates (SFRs). 

Key words. Galaxies: clusters: individual: Virgo - Galaxies: fundamental parameters colors, luminosities, masses - Galaxies: ISM 
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O , 1 . Introduction Kennicutt 1989, 1998). Since then, a large number of theoretical 

. _T ■ and observational studies have addressed the origin of this corre- 

^ The large amount of multi-wavelength data from recent and on- lation Modem observations reveal a relation between molecular 

^ ; going surveys is providing a wealth of information on the differ- gas and star formation rate surface density (Wong & Blitz 2002, 

JJJ . ent phases of the interstellar medium (ISM), the stellar content Kennicutt et al. 2007, Bigiel et al. 2008) within the optical radius 

. . ■ and the present day star formation rates (SFRs) in nearby gal ax- where co seems t0 be a reliable tracer of molecular hydrogen, 

les. Complemented with results from numerical simulations and while this contrasts the original form of the KS law in which 

theory, these observations contribute to our understanding of the a con - e lation between the SFR and the much more extended 

basic process that regulates the life of a galaxy: the conversion of atomic gas is ev ident over several order of magnitude in SFR, 

, gas into stars. However, crucial questions remain open on which this finding is con sistent with the basic picture of star formation 

gas phase (on which scale) is ultimately responsible for new star in giant mo lecular clouds. But it is unclear whether molecular 

formation, on which tracers for the SFR are unbiased, and on hydr0 gen drives this correlation (Krumholz et al. 2011, Glover 

the role of very massive stars and of the environment in shaping & clark 201 1} and dep artures from this observed relation are 

what is the observed luminosity in local galaxies. still a matter of debate (Fumaga ni & Gavazzi 2008, Bigiel et al. 

Half a century has passed since Schmidt (1959) discovered 2010, Schrubaet al. 2011). 
a foundamental relation between the surface density of the star 

formation and that of the gaseous component in galaxies^, to- Whereas there is unanimous consent that high luminos- 

day known as the Kennicutt-Schmidt (KS) law (Schmidt 1959, ity late-type galaxies display low specific star formation rate 

(SSFR), i.e. SFR per unit stellar mass, as expected from down- 
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* Observations taken at the observatory of San Pedro Martir sizing (e.g. Gavazzi et al. 1996), the behavior of dwarf galaxies, 

(Baja California, Mexico), belonging to the Mexican Observatorio whose SSFR spans a range exceeding two orders of magnitude 

Astronomico Nacional. (Lee et al. 2007), is poorly understood. In addition, the SFR in- 

1 The 50th anniversary from the original Schmidt (1959) paper was ferred from the Ha hydrogen recombination line in these sys- 

celebrated during the conference SFR@50 held in Spineto in 2009 tems or in the outskirt of disks, systematically underpredicts the 
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one derived from the UV light (Meurer et al. 2009, Lee et al. 
2009) to the point that doubts have been cast on the universality 
of the initial mass function (IMF; e.g. Meurer et al. 2009) and 
on the reliability of hydrogen recombination lines to trace star 
formation (Pflamm-Altenburg et al. 2007). However, uncertain- 
ties in the dust extinction (Boselli et al. 2009), star formation 
history (Weisz et al. 2011) and a stochastic star formation rate 
(Fumagalli et al. 2011) can explain equally well the observed 
luminosity even for a universal IMF. 

Similarly, the debate on the role of the environment in shap- 
ing the star formation properties of galaxies is still open (see a 
review by Boselli & Gavazzi 2006). While it is observed that 
atomic (e.g. Gavazzi et al. 2002b, Cortese & Hughes 2009, Rose 
et al. 2010) and, in highly perturbed systems, molecular (Vollmer 
et al. 2008, Fumagalli et al.2009, Vollmer et al. 2009) gas deple- 
tion result in a low level of star formation, simulations of ram- 
pressure stripping have suggested different degrees of enhance- 
ment in the SFR of perturbed galaxies (e.g. Kronberger et al. 
2008, Kapferer et al. 2009, Tonnesen & Bryan 2009). And stud- 
ies of the Ha morphology in galaxies within rich groups of clus- 
ters show a mix of global suppression and truncation of the Ha 
disks (Vogt et al. 2004, Koopmann & Kenney 2004, Fumagalli 
& Gavazzi 2008, Welikala et al. 2008, Rose et al. 2010), but a 
definitive assessment of the relative importance of these different 
perturbations is still lacking. 

To address some of these open issues, we have recently com- 
pleted Ha3, an Ha narrow-band imaging survey at the 2.1m tele- 
scope of the San Pedro Martir (SPM) Observatory. Our sample 
includes ~ 400 nearby galaxies, selected from the ongoing blind 
HI Arecibo Legacy Fast ALFA Survey (ALFALFA; Giovanelli 
et al. 2005) in the Spring sky of the Local Supercluster, includ- 
ing the Virgo cluster, in the velocity window 350 < cz < 2000 
km s _1 . Together with ancillary multifrequency data and com- 
plemented by similar surveys (Meurer et al. 2006) or with op- 
tically selected samples (James et al. 2004, Kent et al. 2008), 
these observations provide a complete census of the SFR in the 
local universe traced by hydrogen recombination lines (see also 
Bothwell et al. 2009). 

The present paper, first of a series, presents the basic proper- 
ties of the Ha3 dataset in the Local Supercluster (Sect.|2]i. After a 
description of observations (Sect. [3) and data reduction (Sect.|4|, 
we list previously unpublished Ha fluxes and equivalent widths 
for 235 galaxies. Summary and future prospects follow in Sect. 
|5j while in Appendix [B] we give an Atlas of the images of the 
sampled galaxies. 

Paper II of this series will contain the analysis of the inte- 
grated quantities (global SFR) produced by Ha3 in the Local 
Supercluster, and will investigate the relationships between 
atomic neutral gas and newly formed stars in different envi- 
ronments (cluster and field), morphological types (spirals and 
dwarfs), and over a wide range of stellar masses (~ 10 7 5 - 10 115 
Mo). 

Paper III will contain the extension of Ha3 to the Coma 
Supercluster (10 h < R.A. < 16 h ; 24° < Dec. < 28°; 3900 < 
cz < 9000 km s" 1 ). 

The analysis of the Ha morphology from Ha3 in both the Local 
and the Coma Superclusters will be carried out in Paper IV, 
which will address the comparison of the effective radii at Ha 
and r band as a function of morphological type, and the determi- 
nation of other structural parameters such as the Concentration 
index, the Asymmetry and the dumpiness parameters intro- 
duced by Conselice (2003). Throughout the paper we adopt 
H = 7310ns- 1 Mpc" 1 . 



2. The Sample 

2.1. Selection 

Our sample is drawn from the 900 square degree region 1 1 h < 
R.A. < 16 h ; 4° < Dec. < 16°; 350 < cz < 2000 km s _1 , cov- 
ering the Local Supercluster, including the Virgo clusteiQ. This 
region has been fully mapped by ALFALFA that is providing 
us with a complete sample of HI selected galaxies, with masses 
as low as 10 6 - 5 " 7 - M , 7.7 times deeper than HIPASS, the HI 
Parkes All-Sky Survey (Meyer et al. 2004fl The most com- 
prehensive catalogue containing 40% of the entire ALFALFA 
coverage is given in Haynes et al. (2011), superseding previous 
ALFALFA publications (e.g. Giovanelli et al. 2007) for region 
H h 44 m < R.A. < 14 h 00 m ; 12° < Dec. < 16°, and Kent et al. 
(2008) for region 11 h 26 m < R.A. < 13 h 52 m ; 4° < Dec. < 12°). 

The goal of the Ha3 survey is to follow up with Ha imag- 
ing observations the ALFALFA targets with high S/N (typi- 
cally S/N > 6.5) and good match between two independent 
passes (code = 1 sources; Giovanelli et al. 2005 and Haynes 
et al. 2011). In addition, we limit to objects with HI fluxes 
Fui > 0.7 Jykms -1 . At the distance of 17 Mpc, assumed for 
the Virgo cluster, a flux limit Fm = 0.7 Jy km s _1 corresponds 
to a HI mass M m - 10" M Q . 

Figure Q] illustrates the sky region under study. The bottom 
panel contains the 383 sources that have been observed in Ha. In 
addition, 26 sources in the Virgo cluster (big open circles) were 
observed in spite of having Fui < 0.7 Jy km s _1 and hence not 
strictly belonging to the Ha3 sample selection. This brings the 
total number of observed galaxies to 409. 

2.2. Completeness 

The top panel of Figure[T]shows 68 ALFALFA sources that have 
not been observed by Ha3. Among them, 38 (triangles) do not 
have any optical counterpart because they are either debris of 
ram pressure stripped gas (Kent et al. 2007) or too faint in op- 
tical light to be visible on SDSS plates. These would have been 
undetected for the typical exposure time of our survey (see Sect. 
HJ. Of the remaining, 8 galaxies (squares) are close to bright stars 
whose charge bleeding would have destroyed the requested pho- 
tometric accuracy. Finally, 20 galaxies will be considered in fu- 
ture runs (crosses). After accounting for these missing sources, 
the completeness yet achieved is 87% in Virgo and 82% outside, 
normalized to the ALFALFA catalogue. To further investigate 
the HI completeness of Ha3, i.e. the limiting HI mass above 
which Ha3 is complete, we compare in Fig.|2]the ALFALFA HI 
mass function given by Martin et al. (2010) (black line), repre- 
sentative of the whole Local Universe sampled by ALFALFA, 
which is well represented by a Schechter function with a=-1.33, 



2 The lower velocity limit is dictated by the fact that none of inter- 
ferometric filters available at SPM covers the Ha line for redshift < 
350 km s . Furthermore some galaxies have been serendipitously ob- 
served in spite of having cz > 2000 km s _1 , but they do not constitute 
a complete sample. In the Virgo cluster however we extend the velocity 
coverage of Ha3 to 350 < cz < 3000 km s" 1 in order to include the 
finger of God of the cluster in its full extent (Gavazzi et al. 1999). 

3 As introduced in Giovanelli et al. (2005) ALFALFA is a noise- 
limited survey rather than a flux-limited one. At any given integrated Hi 
mass the 21 cm flux per velocity channel is inversely proportional to the 
width of the Hi profile, thus to the galaxy inclination. The completeness 
and sensitivity of ALFALFA are well understood and discussed in detail 
in Saintonge (2007), Martin at al. (2010) and Haynes et al. (2011). 
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Fig. 1. Bottom panel. Sky distribution of 409 HI selected galaxies observed in the present survey, 383 with Fhi > 0.7 Jy km s~' 
(filled circles) and 26 with < 0.7 Jy km s~' (big empty circles). Red symbols refer to 233 new sources observed in 2006-2009 whose 
fluxes are presented in this paper. Top panel. 68 HI targets that matches our selection criteria but that were not observed because: 
8 lie too close to bright stars; 38 are either debris of ram pressure stripped gas or their associated galaxy is too faint to be seen on 
SDSS plates (triangles); 20 that will be consider in future runs (crosses). The two vertical broken lines mark the adopted boundaries 
of the Virgo cluster. 



<5„ = 4.8 ■ 10- 3 Mpc- 3 dex-', M, = 10 9 9f Q with the HI Mass 
distribution in Ha3 (histogram). The red curve is the ALFALFA 
HI mass function whose O, has been normalized to the volumes 
sampled by Ha3, separately for Virgo and the isolated volume, 
to account for the overdensity in the two subsample with re- 
spect to ALFALFA. This has been done by dividing the inte- 
gral of the ALFALFA HI mass function in the interval io 8-9 - 75 
M by the integral of the observed histogram in the same inter- 
val. The normalization coefficients are 1.96 (isolated), 2.99 (all), 
6.01 (Virgo). The agreement between the red line and the his- 
togram is very satisfactory above log Mhi = 8 M Q , that can be 
assumed as the HI completeness limit of Ha3. The data and the 
red line depart above log Mhi = 9.75 M due to cosmic variance 
as the number of high HI mass galaxies sampled by Hff3 is lim- 
ited. This is an effect of HI deficiency and the highest HI mass 
objects are too rare to be found in the small volume sampled by 
Ha3. The lack of objects with log Mhi > 9.75 M Q is however 
only of 1-2 objects. 

The optical completeness of Hff3 cannot be determined as accu- 
rately as for the HI mass because the optical luminosity function 
of the HI selected galaxies is unknown. However we empirically 
determine the optical completeness by deriving the cumulative 
distribution in 0.5 mag bins of /-band luminosity of galaxies in 
the three observed volumes: isolated, Virgo, all. The cumula- 

4 A more thorough derivation of the ALFALFA HI mass function is 
in Hallenbeck et al. in preparation. 



tive distribution flattens at M, > -15.25, (corresponding to log 
(Mii,„/M ) = 7.8). This represents the /-band completeness limit 
of our HI selected sample that is largely composed of late-type 
galaxies. 



2.3. Ancillary Data 

The whole region of interest has been covered with imaging 
and spectroscopic observations by the SDSS (DR7, Abazajian et 
al. 2009). However, given the proximity of the surveyed galax- 
ies, their angular size often exceeds several arcmin, making the 
shredding problem (Blanton et al. 2005a,b,c) that affects the 
pipeline of SDSS particularly severe. For this reason and ow- 
ing to fiber conflict that reduces the number of galaxies with 
nuclear spectra, the SDSS spectral database is not fully com- 
plete/reliable for the nearby Universe (z « 0.2). As for ex- 
ample, the catalogued magnitudes are often wrong by several 
magitudes. To avoid this problem, the individual g and i band 
SDSS images centered on each galaxy targeted by Ha3 were 
downloaded from the SDSS archive. Many of the large galax- 
ies are cut in several pieces belonging to adjacent "tiles". These 
images were downloaded individually and combined to cover 
a sufficient area to contain the whole galaxies as well as some 
empty sky. The background was estimated and subtracted us- 
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ing the tasks MARKSKY and SKYSUB in IR AI0 G ALPHOlB 
The background subtracted frames were inspected individually 
and background objects and foreground stars were masked when 
found within or near the galaxies of interest. The photometry in 
the edited frames was obtained using QPHOT in IRAF by in- 
tegrating the counts within a circular aperture (determined in 
/-band) containing all the flux. This procedure provides an ac- 
curate estimate of the total g and i magnitudes (see Table IBTTI ). 
During this process the major and minor diameters of the galax- 
ies were crudely determined using elliptical regions adapted to 
the shape of galaxies (see Table IB. ll in DS9. 

The distance to the galaxies belonging to the Virgo cluster is 
computed according to Gavazzi et al (1999), who adopts 17 Mpc 
for members to Virgo A, and for the N, S, E clouds, 23 Mpc for 
Virgo B (M49), and 32 Mpc for clouds M and W. These val- 
ues are consistent with the more modern determination obtained 
with the surface brightness fluctuation method on HST-ACS im- 
ages by Mei at al. (2007). For all other members of the Local 
Supercluster we adopt the galactocentric (GSR) distances listed 
in NED. 

The HI mass is computed using Mm = 2.36 • 10 s • S21 • 
D 2 , where D is the distance to the source in Mpc and S21 is the 
integrated flux under the HI profile in units of Jy-km s from 
ALFALFA. 

The stellar mass is derived from the i magnitudes and g - i 
color using the Bell's et al. (2003) recipe: log M star = -0.152 + 
0.518 • (g - /) + log iiumM®, where U um is the / band luminosity 
in solar units. 
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Fig. 2. Comparison of the observed HI mass distribution in the 
three subsamples (histograms) with the HI mass function of 
Martin et al. (2010) (black lines) and one corrected for the over- 
density in the Local Supercluster (red lines). 



2.4. Optical Properties 

For a large majority of the 224 Virgo galaxies (12 h 05 m < R.A. < 
12 h 50 m ; 4° < Dec. < 16°; cz < 3000 km s" 1 ; black filled circles 
in Figure[TJ the Ho- data have been already published in previous 
papers (Gavazzi et al. 2002a; Boselli & Gavazzi 2002; Boselli 
et al. 2002; Gavazzi et al. 2002b; Gavazzi et al. 2006). Images 
and fluxes are publicly available via the GOLDMine web server 
(Gavazzi et al., 2003). 

Properties for the 235 unpublished sources observed in the 
period 2006-2009 (red filled circles in Fig. Q3 are presented in 
Table IB. ll Individual entries are as it follows: 

- Column 1: AGC designation, from Haynes et al. (2011). 
AGC numbers coincide with UGC numbers for those galax- 
ies included in the UGC (Nilson 1973); 

- Columns 2 and 3: optical celestial coordinates (J2000); 

- Columns 4, 5, 6 and 7: CGCG (Zwicky et al. 1968), UGC 
(Nilson 1973), NGC (Dreyer 1888) and IC (Dreyer 1908) 
designations; 

- Column 8: morphological type, from NED or classified by 
the authors on SDSS /-band images; 

- Column 9: heliocentric velocity of the HI source, cz G in km 
s _1 from Haynes et al. (201 1); 



3 IRAF is the Image Analysis and Reduction Facility made avail- 
able to the astronomical community by the National Optical Astronomy 
Observatories, which are operated by AURA, Inc., under contract with 
the U.S. National Science Foundation. STSDAS is distributed by the 
Space Telescope Science Institute, which is operated by the Association 
of Universities for Research in Astronomy (AURA), Inc., under NASA 
contract NAS 5-26555. 

6 developed for IRAF - STSDAS mainly by W. Freudling, J. Salzer, 
and M.R Haynes (Haynes et al. 1999) and adapted by L. Cortese and S. 
Zibetti to handle Ho- data. 



- Columns 10 and 11: major an minor optical diameters from 
NED or measured with ellipses on SDSS /-band frames (see 
section 12.3b . These are consistent with 25'' 1 magarcsec -1 
isophotal diameters; 

- Columns 12 and 13: i and g integrated (AB) magnitude ob- 
tained on SDSS frames (see section l2~3l l. 

- Columns 14: adopted galactocentric (GSR) distances as 
given by NED (Mpc). 

An overview of the sample properties is given in Figure [3] 
Panel (a) shows the limiting Ho- fluxes, computed from the pixel 
to pixel lcr sky fluctuation. We note that most of the galaxies 
lie in a quite narrow distribution (~ 0.15 dex), with a median 
He flux of io~ I4 - 3±0 - 15 erg cirr 2 sec -1 , revealing that Ha3 is a 
rather homogeneous survey, despite the fact that observations 
were spread over almost one decade. At the distance of Virgo, 
our typical sensitivity corresponds to an unobscured SFR level 
of 1.3 x 10~ 3 M Q yr~' at lcr, computed as outlined in Sect. 14.31 
Panel (b) shows the distribution of morphological types from 
the ALFALFA galaxy catalogue (dashed line) and from Hor3. 
Perhaps not surprisingly, an HI selected sample is strongly bi- 
ased towards spirals and irregular galaxies (Gavazzi et al. 2008) 
at the depth achieved by ALFALFA. Stellar properties for our 
sample (solid lines) and for ALFALFA galaxies (dashed lines) 
are presented in panel (c). Owing to the correspondence between 
stellar masses and HI masses (e.g. Gavazzi et al. 2008), the stel- 
lar distribution resembles the one for the gas masses, with a sig- 
nificant completeness down to less than 10 8 M (see Sect. 12. 2\ . 
Galaxies in Ha3 span a wide range in color and gas fraction, 
allowing a statistical analysis of the star formation over a large 
space of parameters. In the color-magnitude diagram (d), HI se- 
lected galaxies lie almost exclusively in the blue cloud, while 
the red sequence (represented in the figure by the linear regres- 
sion g-i = -0.0585 • (Mi + 16) + 0.98; Gavazzi et al. 2010) 
is grossly undersampled, as evident in the color magnitude dia- 
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gram (Figure 7) of Haynes et al. (201 1). To detect the low level 
of atomic gas present in galaxies located in the green valley or 
even in the red sequence, deeper HI observations are required 
(e.g. Catinella et al. 2010). More detailed discussions of stel- 
lar and star formation properties of the ALFALFA population 
overall are presented in Huang et al. (2011a) and Huang et al 
(2011b). 



3. Observations 

Observations of HI selected galaxies from ALFALFA were com- 
pleted in four runs of 9 nights each, allocated from 2006 to 2009 
by the Mexican Observatorio Astronomico Nacional (OAN) 
at the San Pedro Martir Observatory (SPM, Baja California, 
Mexico). Owing to the excellent weather conditions which are 
frequently encountered at SPM in the late Spring, we were able 
to observe mostly in photometric conditions: 8/9 nights in 2006, 
9/9 in 2007-2008 and 5/9 in 2009 During these runsfl, we fo- 
cused on the field surrounding the Virgo cluster, since most of 
the ALFALFA sources in Virgo were already observed as part 
of a survey of optically selected galaxies started in 1999, us- 
ing various telescopes: the OHP and Calar Alto 1.2m (Boselli & 
Gavazzi 2002), the INT and NOT 2.5m (Boselli et al. 2002), the 
ESO 3.6m (Gavazzi et al. 2006) and the SPM 2.1m (Gavazzi et 
al. 2002a, b, 2006). We point to these papers for a detailed de- 
scription of the observing strategies, data reduction and values 
for Ha fluxes in this subsample. 

As for the data acquired between 2006 and 2009, we ob- 
tained narrow-band imaging in the Ha emission line (rest frame 
A = 6562.8 A) with the (//7.5) Cassegrain focus imaging camera 
of the SPM 2.1 m telescope, equipped with a SIT3 1024x1024 
pixels CCD detector with a pixel size of 0.31". The detector 
was used in the 1 e /ADU gain mode. The redshifted Ha line 
(ON-band frame) was imaged through a narrow band (A 6603 
A, AA ~ 73 A) interferometric filter, whose bandpass include 
also the [Nil] lines. Except for two galaxies at lower veloci- 
ties (cz < 300 km s~'), this filter maximizes the throughput at 
the galaxy redshift, as shown in Fig. [3fl For each galaxy, we 
acquired multiple ON-band exposures with an integration time 
ranging from 15 to 60 min, according to seeing conditions and 
to source brightness. The stellar continuum subtraction was se- 
cured by means of shorter (typically 3 to 5 min) observations 
taken through a broad-band (A 6231 A, AA ~ 1200 A) r-Gunn 
filter (OFF-band frames). While the median seeing of the San 
Pedro Martir site is ~ 0."6, the final FWHM for point sources in 
the images is affected by the poor telescope guiding and dome 
seeing. For these reasons, the final distribution ranges from 1 " to 
~ 2". 5 (measured fitting a Gaussian profile to the stars), with a 
mean seeing of cr — 1".40 + 0".28 in the OFF-band images and 
cr = 1".6 + 0".3 in the longer ON-band exposures, as shown in 
Figure 

We derive the absolute flux levels with reference stars 
Feige34 and HZ44 from the catalogue of Massey et al. (1988), 
observed every ~ 2 hours. Repeated measurements gave < 5% 



100 



7 During an unfortunate run in 2010 the SIT3 CCD broke and was 
substituted with an outdated Thompson detector, badly affected by 
fringing in the red and with a low quantum efficiency. Due to the poor 
weather we could observe only 2 additional galaxies that are listed at 
the end of the Tables. 

8 Two galaxies AGC4880 and AGC190160 with cz=4971 and 4954 
km s -1 respectively have been observed through a filter centered at A 
6683 A. The will not be considered in any further analysis 
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Fig. 4. The transmissivity of the ON-band (6603 A ) filter. Filled 
circles mark the transmissivity for Ha at the redshift of the target 
galaxies. Two galaxies with cz=132 and 213 km s _1 have been 
observed on the steep shoulder of the filter transmission curve. 
They will not be further considered in the analysis. 



differences that we assume as the Icr photometric uncertainty. |_| 
An handful number of galaxies have been imaged in transparent 
but not photometric conditions and for these objects we derive 
only the Ha equivalent width (EW; insensitive to the absolute 
flux level), but not the Ha flux. 

We list information for individual galaxies in Table IB. 21 as 
follows: 

- Column 1: AGC designation, from Haynes et al. (201 1); 

- Column 2: observing date (yy-mm-dd UT); 

- Columns 3 and 4: duration and number of individual ON- 
band exposures; 

- Column 5: average air mass during the ON-band exposures; 

- Column 6: adopted photometric zero point; 

- Column 7: FWHM of point sources (arcsec) in the ON-band 
frames, as measured on the images; 

- Columns 8 and 9: duration and number of individual OFF- 
band exposures; 

- Column 10: FWHM of point sources (arcsec) in the OFF- 
band frames, as measured on the images; 

- Column 1 1 : normalization factor n of the OFF-band frames 
(see next section). 

4. Data Reduction 

4.1. Image Analysis 

We reduce the CCD frames following the procedure described 
Gavazzi et al. (2002b), using the STSDAS and GALPHOT IRAF 
packages. To compensate the spatial differences in the detec- 
tor response, each image is bias subtracted and divided by the 
median of several flat-field exposures obtained during twilight 
in regions devoid of stars. When three exposures are available, 



9 The stability of the photometry during each runs was such that we 
were able to detect a zero-point decrease of 0.12 dex in 4 years due to 
loss of reflectivity of the mirrors. 
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Fig. 3. Properties of the Ha3 sample, compared against the entire ALFALFA catalogue (dotted lines) and the one restricted to 
galaxies with optical counterparts (dashed lines). Panel (a): lcr limiting surface brightness (erg cirT 2 sec 1 arcsec~ 2 ) in the Ha 
NET images. Panel (b): Morphological types. Panel (c): Stellar masses from /-band photometry. Panel (d): Color (g - i) magnitude 
(z band) diagram (color coded by morphology: red=early, blue=disk; green=bulge+disk) (SDSS magnitudes are uncorrected for 
internal extinction). Ha3 is a homogeneous survey, complete down to a SFR density of 3xl0~ 9 M yr~' pc~ 2 (1 <x) and HI masses 
of 10 s M . This sample spans a wide range in color, morphological type, colors and stellar masses that allows a comparison of the 
SFR over a broad parameter space. 



we adopt a median combination of the realigned images to re- 
ject cosmic rays in the final stack. For galaxies observed in 
single exposures, we reject cosmic rays by direct inspection 
of the frames. For each frame, we subtract a mean local sky 
background, computed around the galaxy using the GALPHOT 
tasks MARKSKY and SKYFIT. Over the typical spatial scale of 
galaxies (50" - 200") the mean background varies by ~ 10% of 
the sky rms per pixels. This is caused by residual patterns after 
flat-fielding and represents the dominant source of error in low 
S/N regions. Over extended objects, the inability to subtract the 
sky with high accuracy introduces an additional error on the fi- 
nal flux, which we properly account for in computing the error 
budget. 



4.2. Integral Photometry 

Due to the proximity of the two [Nil] emission lines {A 6548- 
6584 A) to the Ha line, the flux measured in the ON-band ob- 
servations refers to a combination of Ha+[NH]. While a proper 
correction for [Nil] emission is required before the final SFR is 
computed, in this section we will generically refer to Ha as the 
total flux Ha+ [Nil]. 

Fluxes and EWs of the Ha line can be recovered from nar- 
row ON-band observations by subtracting the stellar continuum 
contribution estimated using OFF-band images, once these are 
normalized to account for the ratio of the transmissivity of the 
two filters and the difference in exposure time. For each galaxy, 
we derive the normalization coefficient n by assuming that field 
stars have no significant Ha emission on average and therefore 
they have identical continuum levels in the ON- and OFF-band 
frames (see however Spector et al. 201 1). 



6 



G. Gavazzi et al.: Ho-3: Ha- imaging survey of HI selected galaxies from ALFALFA 



0.5 




1.5 



1.5 2 
Seeing (arcsec) 



Fig. 5. Point source FWHM measured on the final ON -band 
images (solid histogram) and OFF-band images (dashed his- 
togram). Poor telescope guiding performance and dome seeing 
affect the image quality, making the distribution of the seeing 
slightly better in the shorter OFF exposures. 
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Fig. 6. The ratio ([NH]/Ha) ew derived from drift-scan spectra as 
a function of M,, exhibiting the variation expected for the mass- 
metallicity relation. Red points mark AGNs. The line indicates 
the linear fit to the data adopted when drift-scan spectra are un- 
available. 



Once the normalization coefficient is known, we derive the 
integrated Ha flux performing aperture photometry on both the 
OFF- and ON-band sky subtracted frames. First, we derive the 
integrated net counts Cnet as: 



C 



NET 



c, 



ON 



■ n ■ C mK 

" OFF 



c 



ON 



c, 



OFF- 



(1) 



where we define the normalized OFF-band counts Coff = n ■ 
Cqp P with Cqp F the measured counts. The net flux and EW in 
the Ha line are then given by: 



F{Ha) = 10 Zp 



T R 0N (Ha) 



and 



HaEW„ = 



j Ron(A)cIA C A 
RoN(Ha) n -C 



(2) 



(3) 



OFF 



where T is the integration time (sec), 10 Zp is the ON-band zero 
point (erg cm" 2 sec -1 ) corrected for atmospheric extinction and 
Ron(A) is the transmissivity of the ON-filter at the wavelength 
of the redshifted Ha line. Finally, since the stellar continuum is 
estimated using a broad band r filter that includes the Ha line, a 
non-negligible (~ 10%) correction must be included (see Boselli 
et al 2002 and Gavazzi et al. 2006): 



F(Ha) = F(Ha) a x 
and 

HaEW = HaEW n X 



f f RonWA 
1 + 



jR FFU)dA) 

1 / R ON {A)dA \ 
\ J RoffWA J 



(4) 



\ / RoffWcIA ) 

where Rqff(^) is the transmissivity of the OFF filter. 



(5) 



4.3. The SFR Calibration 

The star formation rate is derived from the observed, integrated 
Ha flux (F(Ha)) after the following corrections are applied: i) 
Galactic extinction, ii) deblending from [Nil], iii) internal ex- 
tinction (Boselli at al. 2009). 

i) Corrections for Galactic extinction A are computed using 
the color excess E(B - V) obtained from the far-IR dust map 
of Schlegel et al., (1998). For the broad band photometry, we 
assume A{R) = 23E(B - V) and A(I) = l.5E(B - V) (Cardelli 
et al, 1989), while for the Ha fluxes we use A(Ha) = 0.6A(B) = 
2.6E(B - V) (Kennicutt et al, 2008, Cardelli et al, 1989). 

ii) The correction for [Nil] deblending is obtained by fit- 
ting the ratio ([NII]/Ha) ew vs absolute /-band relation. This 
requires that AGNs (Seyfer+LINERS) are first identified (and 
disregarded) using the nuclear (3 arcesc) SDSS spectra and the 
BTP (Baldwin et al. 1981) diagnostic. For doing so the Balmer 
lines are corrected for underlying absorption by 5 A for HB 
(Kennicutt, 1992, Gavazzi et al, 2004) and by 1.3 A for Ha 
(Gavazzi et al, 2011). We define as Seyfert those galaxies that 
have the ratio of ([NII]/Ha) ew > 0.5 and ([OIII]/HB) ei , > 3 and 
LINERS galaxies that have the ratio of ([NII]/Ha) ew > 0.5 and 
([OIII]/HB) ew < 3. After excluding both classes of AGNs, we 
perform a linear fit between the ratio ([NII]/Ha) ew and the ab- 
solute /-band magnitude (see Figure |6}, corresponding to a well 
established mass-metallicity relation (Tremonti et al. 2004). We 
obtain a reliable fit with ([NII]/Ha) ew = -0.854 x M, - 1.326. 
The corrected flux is: 

F(Ha M w,D B ) = F(Ha MW )l{\ + (1.34 x [NH]/([NII]/Ha) en )) 
where the measured ([NII]/Ha) ew is used when the a drift-scan 
spectrum is available from GOLDMine, otherwise the ratio is 
obtained from the fit with M, . 

iii) The correction for internal extinction is performed 
using Afj a from the Balmer decrement if integrated drift-scan 
mode spectra are available and Ha and HB are both detected 
in emission (see an asterisk in Column 9 of Table IB.3b . 
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Alternatively, when integrated drift-scan mode spectra are 
unavailable one can apply an average correction as function 
of the B band luminosity as proposed by Lee et al. (2009): 
A Ha = 1.971 + 0.323 x B + 0.0134 x B 2 for B > -14, otherwise 
Aho = 0.10. Mind however that such dependence is very poorly 
defined, thus we prefer to give in Table IB. 31 both values (with 
and without the Lee et al. 2009 correction) and let the reader 
to decide which value to adopt. To obtain such a correction one 
must first convert SDSS g(AB) magnitudes into Johnson B mag, 
adopting the relation: B — g x 0.983 + 0.692 mag (taken from 
GOLDMine). In this case the dust extinction corrected flux 
becames: 

F(Ha M w\DB-M) = F(Ha M w,DB) - (Anal - 2.5) 
Finally we derive the corrected Ha luminosity: 
L{Ha M w,DBAA) = F(^a MW;DB ^)+48 + log((3.086 2 )x47rxD 2 ) 
where D is the distance in Mpc. The star formation rate: log 
(SFR) = L{H<xmwdbaa) - 41.1024 according to Kennicutt 
(1998). 

The results of integral photometry as derived from the 
present observations are listed in Table IB.3l as follows: 

- Column 1: AGC designation, from Haynes et al. (201 1). 

- Columns 2 and 3: R.A. and Dec. (J2000) 

- Column 4: equivalent width of Ha + [Nil] (in A) as given in 
equation © 

- Column 5: lcr uncertainty on the Ha + [Nil] equivalent 
width as given in equation dA.8b 

- Column 6: log of Ha- + [Nil] (in erg cirT 2 s~') flux as given 
in equation © 

- Column 7: log of lcr uncertainty on the Ha + [Nil] flux as 
given in equation dA.6t 

- Column 8: log of SFR obtained in Sect. 14.31 without correc- 
tion for internal extinction. 

- Column 9: log of SFRP1 including the correction for inter- 
nal extinction using the Balmer decrement when a drift-scan 
spectrum is available (see *) or as proposed by Lee et al. 
(2OO9)inM yr- 1 . 

- Column 10: sky quality: P = photometric (cr < 5%), T = 
transparent (5% < cr < 10%) 

- Column 1 1 : Atlas figure 

We cross correlated our catalogue with the 1 1 Mpc volume Ha 
survey by Kennicutt et al. (2008) and we found 5 galaxies in 
common (see Table [TJ. In spite of the paucity of the data, the 
agreement between the two sets of measurements is satisfactory. 

An independent check of the calibration of our Ha measure- 
ments has been performed on a significant number of detections 
by comparing the fluxes determined in 3 arcsec nuclear apertures 
in our Ha images with the flux in the Ha+ [Nil] lines listed in the 
SDSS spectral database obtained in 3 arcsec fibres (after remov- 
ing all measurements not obtained in the nuclear regions). The 
comparison, given in Figure Q shows a very satisfactory agreee- 
ment between the imaging and the spectral flux determinations. 

The final SFRs, plotted against M, are presented in Figure 
[8] The error bars are obtained combining in quadrature the er- 
rors on F(Ha) (see eq. 11) with the error on the coefficient 



Table 1. Comparison between the photometry from this work 
and from Kennicutt et al. 2008 



10 Among galaxies detected in photometric conditions, SFR is given 
only for objects strictly belonging to the Ha3 sample, i.e. in the interval 
ll h < R.A. < 16 h ; 4° < Dec. < 16°; and for 350 < cz < 2000 km s" 1 
(outside Virgo) and 350 < cz < 3000 km s (inside Virgo). For few 
sporadic galaxies observed in spite of not belonging to such interval, 
we give flux and EW, but we don't convert it into SFR. 
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(5) 


5456 


-12.28 ± 0.04 


42.33 ± 4.23 


-12.32 ± 


0.01 


46 ±6 


6082 


<-12.13 + 0.00 


0.00 ± 3.20 


-12.92 ± 


0.23 


1 ± 1 


6272 


-11.86 + 0.16 


9.11 ± 3.40 


-11.71 ± 


0.03 


14 + 1 


6328 


-11.26 + 0.14 


9.78 ±3.16 


-11.53 ± 


0.04 


5 ± 1 


8091 


-12.40 ± 0.04 


90.03 ± 10.69 


-12.35 ± 


0.01 


103 + 9 



-12 



o -14 



ft 

E- 



; -16 



+ 
a 

6~T 
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logF(Ha + [NII]) s . (SDSS) (erg cm- 2 s" 1 ) 

Fig. 7. Comparison between the Ha + [Nil] flux extracted in 3 
arcsec aperture centered on the nucleus (from this work) and the 
flux in the Ha + [Nil] lines given by SDSS in 3 arcsec fibre 
spectrum (for detections with SN> 2). The dashed line gives the 
one-to-one relation. 



of absorption from the Milky Way. Errors on the extinction 
coefficient An a and on the correction for deblending are not 
considered (see Boselli et al. 2009). The linear regression is 
SFR=-0.39 * Mi - 8.21, with r=0.87, i.e. in the whole sample 
the global SFR is proportional to the i band luminosity. 



5. Summary and Future Prospects 

This is the first paper of a series devoted to Ha3, the Ha narrow- 
band imaging survey of galaxies carryed out with the San Pedro 
Martir 2.1m telescope (Mexico), selected from the HI Arecibo 
Legacy Fast ALFA Survey (ALFALFA). 

The first sample includes ~ 400 targets in the Local 
Supercluster for the sky region ll h < R.A. < 16 h ; 4° < Dec. < 
16°; 350 < cz < 2000 km s including the Virgo cluster. 

At the distance of Virgo (17 Mpc) and given the sensitivity 
of ALFALFA the targets selected for the Ha follow-up contain 
more than 10 7 7 M Q of neutral atomic hydrogen. Ha3, complete 
for Mhi > 10 8 M , provides the full census of the star formation 
in HI rich galaxies of the local universe over a broad range of 
stellar masses, from dwarf galaxies with 10 7 ' 5 M up to giants 
with 10 11 5 M . Not unexpectedly, only an handful number of 
detections is identified with galaxies on the red sequence, while 
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Fig. 8. The corrected SFR derived from this work (see Column 9 
of Table IB. 3l as a function of the absolute i band magnitude M, 



we establish that this fluctuation is on average ~ 10% of the 
sky rms on the individual pixels. This error is dominant over the 
Poisson statistical uncertainty on the number counts. Therefore, 
the total uncertainty on the ON and OFF counts is proportional to 
the number of pixels N p i xe i occupied by each galaxy, as derived 
from the optical major and minor axes, a and b respectively (see 
Gavazzi et al. 2002a): 



(Ton = Q. I rms on Np^i (Al) 

cr™ = 0.1 rmsoFF N pixe i (A.2) 

An additional source of error affecting the OFF counts de- 
rives from the uncertainty on the normalization coefficient n 
which we estimate to be ~ 3%, thus: 

o-off = yj(n ■ cr r ™ F )i + (0.03 n ■ C™) 2 . (A.3) 

The error on the NET counts is defined as: 

0~NET = VVoiv) 2 + {(toff) 2 . (A.4) 



the majority are late-type, from giant spirals (Sa-Sd) to dwarf 
Irr-BCDs. 

In this paper, we present the properties of the Ha galaxy sam- 
ple, together with Ho- fluxes and equivalent widths for the yet 
unpublished subsample observed between 2006 and 2009. The 
integrated Ha fluxes are corrected for galactic and internal ex- 
tinction and for [Nil] contamination providing us with the global 
star formation rates (SFR). Given the sensitivity of the present 
Ha observations, we detect galaxies with an unobscured SFR 
density above 3jc10~ 9 M yr~' pc~ 2 at lcr. 

The analysis of the integrated quantities (global SFR) pro- 
duced by Ha3 will be carryed out in Paper II of this series 
(Gavazzi et al. 2012). By using hydrogen recombination lines as 
a tracer of recent star formation, we aim to investigate the rela- 
tionships between atomic neutral gas and newly formed stars in 
different environments (cluster and field), morphological types 
(spirals and dwarfs), and over a wide range of stellar masses 
(~ 10 7 5 - 10 11 5 M ). Paper III will contain the extension of 
Ha3 to the Coma supercluster (10 h < R.A. < 16 h ; 24° < 
Dec. < 28°; 3900 < cz < 9000 km s" 1 ). Being approxi- 
mately 6 times more distant than Virgo, galaxies selected by 
ALFALFA at Coma contain about 35 times more HI than those 
at Virgo. Hence ALFALFA will be complete for > 10 9 5 M , 
thus for giant galaxies. The cost of missing completely the pop- 
ulation of dwarf galaxies will be compensated by the fact that at 
cz > 5000 the shredding problem affecting the SDSS complete- 
ness is much less severe than at Virgo, hence making it possible 
to extract a catalogue of optically selected candidates from the 
SDSS database. This will allow us to investigate in details the 
differences between the optical and the radio selection functions. 



Appendix A: The error budget 



The error on the Ha flux finally becomes: 



As mentioned in Sect. 14.11 for extended sources, the dominant 
source of error in the final Ha fluxes is associated with variations 
of the background on scales similar to the source, which depend 
on the quality of the flat-fielding. We measure the background 
in several regions comparable with the size of the galaxies and 



10 z ''. 
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The second term in Eq. ( IA.5t accounts for the uncertainty on the 
photometric calibration, which we estimate to be 5%. 
Similarly, for the EWs, we compute the final error as: 



/ Ron(WA 
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/ f R ON (A)dA \ 
\ jRoFFWdA) 
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(A.7) 



(A.8) 



/ RoffWcIA J 



In conclusion this error budget results from several compo- 
nents (photometric accuracy, flat fielding), even if a systematic 
uncertainty on the normalization factor, as derived from the mea- 
surement of foreground stars, is the dominant source of error 
(Spector et al. 2011). 



Appendix B: The Atlas 

Images of the OFF and NET frames of galaxies with Ha ob- 
servations presented in this work are given separately for 102 
galaxies with substantial Ha structure in Fig. 9; for 84 marginal 
detections (<2cr) or with unresolved/complex Ha emission in 
Fig. 10. For the 47 remaining galaxies with no Ha emission, 
the OFF-band images are shown in Fig. 11. Galaxies are labeled 
with their celestial coordinates. A 1 arcmin bar is given. 
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Table B.l. Basic data for the 235 target galaxies 



AGC 


R.A. (72000) 


DEC 


CGCG 


UGC 


NGC 


IC 


Ty 


cz 


a 


b 


i 


g 


Dist 




hhmmss.s 


o f ft 












km s - ^ 


arcmin 


arcmin 


mag 


mag 


Mpc 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


4880 


091517.0 


115308 


62010 


4880 




530 


Sab 


4971 


1.8 


0.6 


12.6 


13.8 


66.5 


190160 


091647.8 


112709 


62015 










4954 


0.5 


0.1 


13.7 


13.8 


66.7 


202488 


100610.8 


110602 












2505 


0.1 


0.1 


15.5 


16.0 


32.7 


5456 


100719.7 


102143 


64068 


5456 






Sm 


537 


1.6 


0.8 


13.1 


13.5 


5.9 


5741 


103442.8 


111148 


65059 


5741 


3279 


622 


Scd 


1383 


2.0 


0.5 


12.2 


13.4 


17.7 


208399 


104010.7 


045432 












747 


0.5 


0.3 


15.7 


16.9 


20.0 


202024 


104457.5 


115458 










dSO 


869 


0.3 


0.1 


17.2 


17.6 


10.6 


6077 


110002.4 


145028 


95085 


6077 


3485 




Sb 


1432 


1.8 


1.5 


11.6 


12.4 


24.5 


6082 


110018.6 


135404 


66084 


6082 


3489 




SOa 


695 


2.8 


0.8 


9.8 


10.9 


14.1 


202040 


110301.9 


080254 










S.. 


1359 


0.7 


0.5 


17.0 


17.6 


24.5 


210023 


110426.4 


114521 


66109 








Im 


111 


1.0 


0.5 


15.3 


15.8 


18.3 


6167 


110656.8 


071026 


38129 


6167 


3531 




Sc 


1416 


1.9 


0.4 


12.9 


13.6 


24.5 


6169 


110703.4 


120334 


66115 


6169 






Sb 


1551 


1.7 


0.4 


13.2 


14.0 


26.2 


210082 


110923.2 


105003 


67014 








Im 


1555 


0.8 


0.8 


14.3 


15.0 


25.0 


6209 


110955.9 


104312 


67019 


6209 


3547 




Sb 


1584 


1.6 


0.8 


12.5 


13.1 


26.6 


210111 


111025.1 


100734 


67022 








Sdm 


1320 


0.7 


0.5 


15.3 


15.7 


22.8 


213064 


111054.5 


093719 










S.. 


1604 


0.6 


0.4 


14.8 


15.2 


26.5 


6233 


111128.3 


065426 


39056 


6233 






SOa 


1605 


1.1 


0.4 


13.6 


14.5 


26.5 


6245 


111239.8 


090321 


67032 


6245 




676 


SO 


1421 


1.7 


1.0 


12.0 


13.1 


24.9 


6248 


111251.7 


101200 




6248 






Im 


1286 


0.7 


0.7 


15.2 


15.7 


22.6 


212097 


111300.1 


075143 










Sc 


1396 


1.2 


0.4 


14.2 


15.0 


23.7 


219197 


111355.2 


040619 










Im/BCD 


1609 


0.6 


0.6 


15.7 


16.2 


20.0 


6272 


111437.0 


124902 


67040 


6272 


3593 




SOa 


631 


4.9 


2.0 


10.2 


11.4 


13.4 


6277 


111506.2 


144712 


96013 


6277 


3596 




Sc 


1193 


3.7 


3.5 


10.9 


11.7 


21.2 


212132 


111626.3 


04201 1 


39094 








Scd 


1104 


1.0 


0.3 


14.6 


15.5 


20.3 


215241 


111702.7 


100836 










S.. 


1765 


0.5 


0.2 


17.2 


17.7 


20.0 


6305 


111730.0 


043319 


39103 


6305 


3611 




Sa 


1612 


2.5 


1.7 


11.7 


12.6 


26.8 


6328 


111855.7 


130532 


67054 


6328 


3623 




Sa 


803 


6.7 


1.9 


8.5 


9.7 


15.9 


202257 


111914.4 


115707 










Im 


860 


0.5 


0.3 


16.2 


16.6 


17.1 


213074 


111928.1 


093544 










Im/BCD 


990 


0.4 


0.2 


16.2 


16.7 


18.6 


6350 


112016.9 


133513 


67058 


6350 


3628 




Sb 


844 


13.4 


2.4 


8.9 


9.9 


16.4 


6387 


112218.6 


130354 


67064 


6387 




2763 


SOa 


1572 


1.3 


0.4 


14.3 


14.8 


26.4 


211370 


112223.2 


130440 








2767 


S.. 


1083 


0.6 


0.2 


16.4 


16.8 


19.6 


213512 


112250.7 


122041 








2781 


Im/BCD 


1544 


0.4 


0.3 


16.2 


16.6 


26.2 


6420 


112426.2 


112030 


67071 


6420 


3666 




Sc 


1059 


2.5 


1.0 


11.5 


12.4 


19.4 


215142 


112444.5 


151632 










Sdm 


1125 


0.6 


0.2 


16.0 


16.5 


20.3 


214317 


112505.4 


040716 










S.. 


1619 


0.5 


0.2 


16.9 


17.2 


27.0 


6438 


112553.5 


095913 


67073 


6438 




692 


S.. 


1156 


0.8 


0.5 


13.6 


14.3 


20.8 


210340 


112711.0 


084353 


67078 






2828 


Im/BCD 


1046 


0.7 


0.5 


14.2 


14.7 


19.2 


6474 


112824.0 


092426 


67084 


6474 


3692 




Sb 


1716 


3.5 


0.7 


11.7 


12.8 


28.7 


213939 


112824.3 


060704 










Im 


1571 


0.5 


0.2 


16.8 


17.2 


26.4 


6498 


113007.6 


091636 


67093 


6498 


3705 




Sab 


1019 


4.9 


2.0 


10.4 


11.4 


18.9 


215304 


113201.9 


143639 










SOa 


1124 


0.9 


0.2 


15.4 


16.2 


19.7 


215306 


113350.1 


144928 










Im/BCD 


1129 


0.4 


0.2 


16.1 


16.7 


18.0 


210459 


113419.3 


131918 


68004 






2934 


Sb 


1195 


0.8 


0.4 


14.8 


15.2 


21.3 


212838 


113453.4 


110110 










Im 


881 


0.9 


0.6 


17.7 


18.2 


17.0 


213155 


113708.8 


131504 










Sdm 


983 


0.6 


0.2 


16.8 


17.1 


18.3 


6605 


113813.0 


120643 


68014 


6605 


3773 




SO 


983 


1.2 


1.0 


12.7 


13.4 


18.4 


6626 


113952.9 


085229 


68018 


6626 




718 


Im 


1984 


1.2 


0.7 


13.5 


14.1 


32.2 


6633 


114018.6 


090035 


68021 


6633 




719 


SO 


1810 


1.6 


0.6 


12.3 


13.5 


30.5 


215137 


114056.6 


140429 










SOa 


909 


0.8 


0.3 


15.4 


16.0 


17.7 


6644 


114058.8 


112816 


68024 


6644 


3810 




Sc 


992 


3.6 


2.7 


10.2 


10.9 


18.5 


6655 


114150.5 


155824 


97059 


6655 






SO 


750 


1.3 


0.5 


13.9 


14.5 


14.9 


6669 


114218.1 


145941 




6669 






Im 


1019 


1.7 


0.6 


15.2 


15.6 


18.8 


212839 


114310.4 


141325 










Im 


1017 


1.1 


0.4 


17.1 


17.7 


18.7 


213333 


114327.0 


112354 










Im/BCD 


897 


0.4 


0.2 


15.8 


16.2 


17.5 


213338 


114443.5 


111226 










Im 


2956 


0.4 


0.3 


16.5 


16.8 


45.6 


6717 


1 14445.8 


091245 




6717 






Im 


2869 


1.2 


1.0 


14.9 


15.4 


18.0 


6730 


114526.7 


090938 


68055 


6730 


3876 




Sab 


2892 


1.2 


0.8 


13.0 


13.4 


44.9 


6747 


114624.1 


134938 


68063 


6747 






Sd 


2696 


0.9 


0.1 


16.0 


15.7 


42.0 


210822 


115002.7 


150124 


97159 








BCD 


756 


0.6 


0.4 


15.0 


15.0 


20.0 


210835 


115056.0 


143541 


97163 








S.. 


1009 


0.6 


0.3 


14.9 


15.1 


18.6 


210861 


115201.8 


135243 


68079 








Sd 


967 


0.7 


0.6 


15.4 


15.7 


18.4 


213385 


115748.1 


120224 










Im 


2761 


0.9 


0.3 


15.4 


16.0 


43.0 


210968 


115933.8 


135315 


69010 








Sm 


1448 


1.0 


0.7 


14.3 


14.6 


24.7 


7001 


120110.4 


140614 


69024 


7001 


4019 


755 


Sb 


1509 


2.6 


0.4 


13.4 


13.7 


18.0 


7003 


120121.5 


142659 




7003 






Im 


1287 


0.6 


0.3 


16.3 


16.8 


22.3 


7002 


120123.8 


132401 


69027 


7002 


4037 




Sb 


930 


3.0 


2.6 


11.9 


12.7 


18.0 


211006 


120127.5 


140204 


69029 








BCD 


1479 


0.7 


0.6 


14.1 


14.6 


25.0 


211013 


120144.2 


054917 


41023 








Sb 


1350 


0.7 


0.5 


14.2 


14.7 


23.5 


225078 


120302.8 


063005 










Im/BCD 


1318 


0.4 


0.4 


15.9 


16.4 


22.6 


224235 


120315.1 


100628 










S.. 


2547 


0.7 


0.2 


16.1 


16.6 


39.7 



Continued in next page 
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Continued from previous page 



AGC 


R.A. (72000) 


DEC 


CGCG 


UGC 


NGC 


IC 


Ty 


cz 


a 


b 


i 


g 


Dist 




hhmmss.s 


O t tt 












km s _1 


arcmin 


arcmin 


mag 


mag 


Mpc 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


7038 


120350.6 


143303 










Im 


891 


0.8 


0.5 


16.7 


16.4 


16.9 


224236 


120404.4 


044847 










Sdm 


2227 


0.6 


0.2 


16.2 


16.4 


35.7 


7048 


120411.6 


105115 


69036 


7048 


4067 




Sb 


2415 


1.2 


1.0 


12.2 


13.0 


17.0 


224237 


120447.1 


103735 


69043 


7066 


4078 




S.. 


2572 


1.3 


0.5 


16.5 


17.0 


17.0 


220133 


120831.1 


150548 










Im 


587 


0.5 


0.4 


16.1 


17.2 


12.7 


224602 


121003.3 


114249 










Sd 


2557 


0.9 


0.3 


16.4 


16.9 


40.5 


220168 


121024.2 


131014 










BCD 


1699 


0.3 


0.2 


15.5 


16.1 


32.0 


220171 


121035.7 


114538 


69070 








BCD 


1296 


1.0 


0.4 


14.8 


15.5 


32.0 


224696 


121038.0 


130119 










Im 


2394 


0.3 


0.2 


17.1 


17.1 


38.0 


220172 


121040.8 


143846 










Im 


2466 


0.4 


0.3 


17.6 


18.0 


32.0 


224807 


121309.4 


133504 










S/BCD 


2100 


0.4 


0.2 


17.1 


17.5 


33.7 


7233 


121350.3 


071203 


41049 


7233 


4191 




SOa 


2659 


1.7 


1.1 


12.2 


13.3 


32.0 


220217 


121402.2 


064323 


41050 








Sa 


2433 


1.0 


0.4 


14.1 


15.2 


32.0 


224487 


121412.1 


124658 










S.. 


613 


0.4 


0.2 


16.4 


17.0 


13.2 


224244 


121413.6 


085430 










Sdm 


1933 


0.4 


0.1 


17.1 


17.2 


32.3 


224245 


121428.2 


055431 










S.. 


1921 


0.6 


0.2 


16.2 


16.6 


31.6 


224094 


121432.8 


120611 












2115 


0.4 


0.3 


16.9 


17.3 


32.0 


220231 


121435.7 


091159 










Im 


1787 


0.6 


0.4 


16.0 


16.3 


32.0 


224249 


121527.4 


103044 










Im/BCD 


1990 


0.4 


0.2 


16.9 


17.5 


25.3 


220257 


121553.7 


140130 










Im 


683 


0.4 


0.4 


16.4 


16.9 


17.0 


224250 


121627.0 


060307 










Sm/BCD 


2029 


0.3 


0.2 


17.7 


17.9 


32.7 


224251 


121634.0 


101222 










Im/BCD 


2072 


0.1 


0.1 


17.2 


17.5 


33.6 


221988 


121727.8 


071936 










S.. 


2056 


0.5 


0.2 


16.4 


16.7 


33.3 


224489 


121728.1 


125556 










Sc 


2202 


0.5 


0.1 


16.2 


16.9 


20.0 


223407 


121843.8 


122308 










dE 


132 


0.8 


0.7 


15.9 


16.8 


17.0 


220351 


121911.0 


125301 










Im 


2188 


1.0 


0.4 


15.7 


16.2 


17.0 


227894 


121920.1 


062432 










S.. 


1969 


0.4 


0.1 


17.6 


18.8 


20.0 


7365 


121930.6 


145238 


99014 


7365 


4262 




SO 


1367 


1.9 


1.6 


10.8 


11.9 


17.0 


220383 


121953.4 


063956 










Im 


480 


0.9 


0.6 


15.7 


16.6 


32.0 


7376 


121949.4 


052749 


42026 


7376 


4270 




SO 


2377 


2.2 


1.0 


11.5 


12.6 


23.0 


7380 


121956.2 


052038 


42028 


7380 


4273 




Sc 


2379 


2.0 


1.3 


11.4 


12.1 


32.0 


220419 


122100.1 


124333 










Im 


672 


0.4 


0.4 


16.3 


16.8 


17.0 


7445 


122238.5 


114802 


70034 


7445 


4313 




Sab 


1442 


5.1 


1.2 


11.0 


12.1 


17.0 


220478 


122307.4 


134440 










Im 


1888 


0.6 


0.4 


16.5 


16.8 


17.0 


227958 


122318.4 


053626 










S.. 


1787 


0.5 


0.1 


16.0 


16.6 


20.0 


225022 


122405.1 


081738 










Im/BCD 


1370 


0.3 


0.2 


16.7 


16.8 


23.8 


220561 


122601.4 


081135 










Im 


1304 


0.3 


0.3 


17.4 


18.3 


17.0 


220594 


122655.7 


095256 










Im 


981 


0.8 


0.4 


16.7 


16.8 


23.0 


226357 


122712.8 


073821 










S/BCD 


1179 


0.4 


0.2 


17.6 


17.7 


20.0 


223724 


122933.6 


131146 










dE 


1215 


0.3 


0.1 


17.6 


18.0 


17.0 


7742 


123450.8 


153304 


99093 


7742 


4540 




Scd 


1288 


2.6 


1.9 


11.4 


12.3 


17.0 


220815 


123513.8 


102554 










Sd 


1072 


1.0 


0.1 


16.3 


17.0 


17.0 


225847 


123856.9 


133306 










Im 


982 


0.3 


0.2 


17.8 


17.7 


18.0 


224009 


124119.3 


063123 












1721 


0.6 


0.2 


16.2 


16.7 


17.0 


227896 


124420.9 


060522 










Sdm 


1289 


0.3 


0.1 


16.1 


16.8 


17.0 


7920 


124445.4 


122101 




7920 






S.. 


849 


2.6 


0.8 


12.9 


13.7 


16.1 


227970 


124601.4 


042252 










Im/BCD 


642 


0.5 


0.2 


16.7 


16.9 


17.0 


7943 


124645.6 


055719 


43023 


7943 






Scd 


837 


2.2 


1.8 


12.9 


13.6 


16.0 


222216 


124759.5 


042558 


43029 








Im 


1038 


1.0 


0.6 


14.7 


15.2 


18.9 


7976 


124915.8 


043921 


43035 


7976 






Pec 


2666 


1.0 


1.0 


14.6 


15.1 


41.4 


224304 


124925.7 


042333 










Sdm 


2642 


0.6 


0.4 


15.6 


16.2 


41.2 


224226 


124959.3 


054915 










Im/BCD 


624 


0.5 


0.5 


15.9 


16.6 


13.3 


225857 


125059.5 


090439 










S/BCD 


1115 


0.5 


0.2 


16.1 


16.6 


18.0 


223205 


125106.8 


120336 










Im 


1787 


0.3 


0.2 


16.4 


16.9 


29.0 


221085 


125258.8 


142357 










Im 


1040 


0.7 


0.3 


16.3 


16.7 


18.3 


225850 


125402.1 


092649 










S.. 


1815 


0.4 


0.1 


16.6 


17.1 


18.0 


8032 


125444.2 


131414 


71071 


8032 






S.. 


1121 


2.7 


0.7 


12.7 


13.7 


19.6 


224902 


125446.3 


153530 










Im/BCD 


2651 


0.3 


0.3 


16.1 


16.5 


40.7 


8042 


125510.3 


075503 


43065 


8042 






Sc 


2661 


1.3 


0.8 


14.4 


15.2 


41.1 


8045 


125523.5 


075434 


43068 


8045 






Im 


2798 


0.9 


0.7 


13.6 


14.4 


43.2 


8053 


125549.0 


040050 


43070 


8053 






Sd 


708 


1.3 


0.5 


14.1 


14.5 


14.2 


8056 


125619.9 


101118 


71075 


8056 






Sd 


2697 


1.4 


0.7 


14.3 


14.7 


41.8 


8061 


125644.0 


115555 










Im 


563 


0.9 


0.9 


15.3 


15.9 


12.0 


222259 


125653.3 


080940 


43078 








S.. 


2596 


0.7 


0.2 


15.3 


15.9 


40.3 


222260 


125657.0 


040353 


43077 








Sdm 


828 


1.0 


0.5 


14.3 


14.9 


15.8 


8085 


125817.3 


143323 


100018 


8085 






Scd 


2041 


2.6 


0.6 


13.2 


13.9 


32.5 


8091 


125840.4 


141302 


71087 


8091 






Im 


213 


1.1 


1.0 


14.0 


14.5 


7.2 


221245 


125852.8 


130910 


71090 








Im 


1910 


0.9 


0.6 


14.4 


15.0 


30.5 


8102 


125927.0 


141014 


71092 


8102 


4866 




Sa 


1984 


5.3 


1.0 


10.5 


11.7 


31.7 


225851 


125942.6 


110438 










S/BCD 


2792 


0.5 


0.3 


15.6 


16.2 


18.0 


8114 


130025.0 


134013 


71095 


8114 






Sc 


1990 


1.1 


0.5 


15.0 


15.2 


31.7 


8166 


130352.4 


105820 


71102 


8166 






Scd 


2943 


1.0 


0.1 


15.4 


16.2 


45.0 


230077 


130623.3 


102600 


71109 








Im 


930 


0.6 


0.4 


15.0 


15.4 


17.1 
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AGC 


R.A. (72000) 


DEC 


CGCG 


UGC 
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IC 


Ty 


cz 


a 


b 


i 


g 


Dist 




hhmmss.s 


O t tt 












km s _1 


arcmin 


arcmin 


mag 


mag 


Mpc 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


230084 


130655.9 


144826 


101001 








Im 


984 


0.4 


0.3 


15.3 


15.9 


18.0 


8276 


131206.3 


052832 




8276 






Im 


913 


0.6 


0.3 


15.8 


16.2 


16.9 


8285 


131233.3 


071103 


44026 


8285 






Im 


898 


1.7 


0.4 


14.0 


14.6 


16.6 


8298 


131319.7 


101137 


72026 


8298 






Im 


1157 


1.3 


1.0 


14.2 


14.7 


20.1 


8345 


131652.1 


123254 


72042 


8345 


5058 




S.. 


966 


0.8 


0.8 


13.6 


14.0 


17.3 


233627 


131953.0 


134823 










Im 


937 


0.4 


0.1 


16.8 


17.2 


18.0 


8382 


132032.2 


052426 


44072 


8382 






Im 


966 


1.0 


0.6 


14.3 


14.9 


17.5 


8385 


132038.1 


094714 


72049 


8385 






Sdm 


1133 


1.8 


0.9 


13.3 


13.8 


19.7 


8450 


132701.2 


100322 


72076 


8450 






Im 


1049 


0.8 


0.6 


14.7 


15.2 


18.5 


230436 


133438.0 


084737 


73036 








Im 


1231 


0.8 


0.6 


14.5 


14.9 


20.9 


8575 


133545.5 


085806 


73044 


8575 






Im 


1163 


2.6 


0.4 


14.2 


14.7 


20.0 


231022 


133602.6 


081105 










Sdm 


1245 


1.2 


0.1 


15.9 


16.3 


21.1 


232025 


133643.6 


083247 


73051 








Im 


1166 


0.7 


0.4 


15.2 


15.8 


19.7 


8616 


133732.1 


085306 


73054 


8616 


5248 




Sbc 


1151 


5.7 


4.6 


9.7 


10.6 


19.8 


8629 


133830.6 


082632 


73056 


8629 






Im 


1021 


0.8 


0.3 


15.2 


15.7 


17.9 


233601 


133850.8 


080629 










Im 


1188 


0.2 


0.1 


17.1 


17.6 


20.0 


238771 


134641.0 


063915 










S.. 


1293 


0.4 


0.2 


15.5 


16.3 


20.0 


8800 


135326.5 


051227 


45132 


8800 


5338 




SO 


824 


2.3 


1.0 


13.1 


14.0 


15.0 


8821 


135411.2 


051336 


45137 


8821 


5348 




Sbc 


1450 


3.5 


0.5 


12.6 


13.5 


23.8 


8831 


135458.4 


052000 


46001 


8831 


5356 




Sbc 


1367 


3.7 


0.8 


11.8 


13.0 


22.7 


232141 


135504.5 


051122 










Im 


1398 


0.4 


0.4 


16.4 


16.8 


23.1 


232142 


135609.4 


053233 










Im 


1096 


0.7 


0.4 


16.4 


17.0 


18.6 


8853 


135612.0 


050052 


46009 


8853 


5364 




Sbc 


1240 


6.8 


4.4 


10.0 


10.9 


20.8 


233571 


135741.0 


152224 










Sdm 


1249 


0.4 


0.2 


15.9 


16.2 


18.0 


233718 


135843.4 


141541 










Im/BCD 


1277 


0.3 


0.2 


16.3 


16.8 


18.0 


8995 


140447.3 


084802 


74083 


8995 






Sm 


1235 


2.1 


1.1 


13.5 


14.1 


20.6 


9020 


140631.8 


060145 


46050 


9020 


5470 




Sb 


1021 


1.5 


0.6 


12.4 


13.7 


17.7 


243852 


140704.5 


104245 










S.. 


1178 


0.5 


0.2 


16.7 


17.2 


20.0 


243881 


141750.7 


065023 










Im 


1248 


0.3 


0.1 


16.4 


16.8 


20.0 


9169 


141944.7 


092144 


75008 


9169 






Sm 


1283 


5.1 


0.7 


13.2 


13.9 


20.8 


714055 


142044.5 


083735 










Im 


1300 


0.8 


0.3 


15.7 


16.4 


21.2 


9202 


142210.7 


135503 


75020 


9202 


5587 




SOa 


2303 


2.3 


0.7 


12.2 


13.2 


35.0 


9225 


142424.3 


081632 


75027 


9225 






Sm 


1260 


1.0 


0.5 


14.7 


15.3 


20.5 


9249 


142659.8 


084100 


75033 


9249 






Sm 


1365 


2.2 


0.4 


14.1 


14.6 


22.0 


9252 


142710.8 


050806 


47042 


9252 






Im 


1585 


1.0 


0.2 


15.3 


15.8 


25.3 


9273 


142810.9 


133305 


75042 


9273 






Im 


1287 


1.0 


0.5 


14.3 


14.8 


20.8 


9275 


142818.5 


134648 


75045 


9275 




1014 


Sdm 


1287 


2.4 


1.4 


12.5 


13.1 


20.8 


244386 


142852.8 


123454 










BCD 


1974 


0.2 


0.1 


17.0 


17.6 


18.0 


9328 


143039.6 


071629 


47070 


9328 


5645 




Sm 


1367 


2.6 


1.0 


11.8 


12.5 


22.0 


716018 


143048.7 


070925 










S.. 


1356 


0.2 


0.1 


17.3 


17.8 


20.0 


240441 


143220.7 


095600 


75063 








Im/BCD 


1369 


0.6 


0.5 


14.5 


15.3 


22.3 


9353 


143243.8 


095329 


75064 


9353 


5669 




Scd 


1367 


4.0 


2.8 


11.5 


12.1 


22.0 


9363 


143324.3 


042700 


47090 


9363 


5668 




Sd 


1583 


3.3 


3.0 


11.3 


11.9 


25.0 


9380 


143438.8 


041537 


47104 


9380 






Im 


1682 


1.9 


1.0 


14.4 


15.1 


26.5 


9385 


143522.8 


051636 




9385 






Im 


1636 


0.5 


0.4 


14.6 


15.2 


25.7 


9389 


143533.2 


125427 


75082 


9389 






Sb 


1823 


2.3 


0.6 


13.5 


13.9 


28.1 


9394 


143539.9 


131012 


75084 


9394 






Im 


1799 


2.0 


0.4 


13.9 


14.4 


27.8 


240523 


143640.9 


113437 


75090 








Sb 


1767 


2.5 


0.6 


15.4 


16.0 


27.7 


9436 


143911.0 


052147 


47127 


9436 


5701 




SO 


1505 


4.3 


4.1 


10.4 


11.6 


23.8 


714204 


143912.4 


090805 










S/BCD 


1759 


0.5 


0.2 


15.5 


16.0 


20.0 


249303 


144119.2 


074735 










S.. 


1766 


0.6 


0.4 


15.7 


16.1 


27.4 


9483 


144257.9 


045324 


48004 


9483 




1048 


S.. 


1633 


2.2 


0.7 


12.2 


13.3 


25.5 


9485 


144302.8 


044554 


48007 


9485 






s.. 


1699 


1.4 


0.4 


14.8 


15.3 


26.5 


242618 


144329.2 


043153 










Im 


1716 


0.6 


0.5 


15.5 


16.0 


27.0 


9500 


144521.4 


075145 




9500 






Im 


1690 


2.8 


2.8 


14.4 


15.0 


26.2 


242016 


144624.3 


141247 










Im 


1789 


1.4 


0.9 


16.2 


16.6 


25.1 


240700 


144728.4 


124553 


76047 








Im/BCD 


1825 


0.5 


0.3 


15.3 


15.6 


27.6 


9535 


144842.5 


122724 


76063 


9535 


5762 




Sa 


1794 


1.3 


1.3 


12.7 


13.5 


27.5 


245076 


145243.5 


114020 










S.. 


1803 


0.8 


0.3 


16.4 


16.9 


23.9 


241727 


145837.8 


064630 


48085 








Im/BCD 


1673 


0.4 


0.3 


15.1 


15.6 


25.8 


257898 


152059.4 


121052 










Sdm 


1161 


0.4 


0.2 


16.3 


16.6 


18.0 


9824 


152156.5 


050412 


49146 


9824 


5921 




Sbc 


1480 


4.9 


4.0 


10.8 


11.8 


22.7 


9830 


152300.8 


043145 


49152 


9830 






Sc 


1830 


1.9 


0.2 


14.3 


15.3 


27.5 


258405 


152411.4 


072918 










S.. 


1815 


1.0 


0.3 


15.1 


16.3 


20.0 


9845 


152605.4 


091216 


77127 


9845 






Scd 


1893 


1.5 


0.2 


14.4 


15.4 


28.3 


252085 


153139.0 


153532 










Im 


1767 


0.8 


0.8 


15.2 


15.6 


2.5 


9895 


153343.1 


150025 


107003 


9895 


5951 




Sc 


1777 


3.5 


0.8 


12.4 


13.2 


26.4 


9902 


153433.1 


150759 




9902 






Scd 


1694 


1.0 


0.3 


16.6 


17.0 


25.2 


257920 


153446.6 


122650 










Im/BCD 


2687 


0.3 


0.2 


16.1 


16.6 


18.0 


9908 


153458.6 


114500 


78017 


9908 


5956 




Sc 


1901 


1.5 


1.5 


12.2 


13.1 


28.0 


257921 


153507.9 


122013 










Im 


1842 


0.7 


0.3 


16.3 


16.9 


20.0 


9915 


153523.2 


120250 


78018 


9915 


5957 




Sb 


1828 


2.7 


2.7 


11.6 


12.6 


27.1 


9935 


153736.2 


055825 


50047 


9935 


5964 


4551 


Sd 


1446 


4.2 


3.2 


11.5 


12.4 


21.9 
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(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


9941 


153821.9 


125738 


78033 


9941 






Im 


1861 


1.6 


1.5 


15.0 


15.8 


27.4 


9943 


153830.0 


121110 


78034 


9943 


5970 




Sc 


1955 


2.9 


1.9 


11.0 


11.9 


28.8 


257927 


153836.7 


133103 










S.. 


2404 












257929 


153857.5 


123256 










Im/BCD 


1773 


0.5 


0.4 


15.5 


16.2 


18.0 


9987 


154253.0 


141354 


78052 


9987 


5984 




Scd 


1105 


2.9 


0.8 


12.2 


13.1 


16.9 


9991 


154323.9 


142608 


107029 


9991 






Sc 


1935 


1.8 


0.5 


13.9 


14.7 


28.3 


10014 


154544.0 


123038 


78063 


10014 






Im 


1124 


0.9 


0.7 


14.8 


15.5 


17.1 


10023 


154609.8 


065353 


50100 


10023 






Im 


1405 


1.1 


0.5 


14.7 


15.3 


21.1 


10083 


155413.8 


143603 


107054 


10083 


6012 




Sab 


1854 


2.7 


2.6 


11.7 


12.6 


27.0 


252891 


155636.8 


061139 








_ 


Im 


1933 


0.7 


0.4 


16.1 


16.7 


28.0 


258430 


155955.5 


065303 










S.. 


1558 


0.4 


0.1 


17.0 


17.7 


20.0 


261969 


160602.2 


083025 


79046 








Im 


1369 


0.8 


0.3 


15.4 


16.0 


20.1 


261313 


160641.0 


063451 


51043 








Im/BCD 


1755 


0.6 


0.5 


14.6 


15.2 


25.7 


10219 


160817.0 


073216 


51052 


10219 




1197 


Sd 


1370 


3.0 


0.5 


13.2 


14.1 


20.1 


268216 


161220.5 


063237 










Im 


1723 


0.5 


0.4 


17.1 


17.3 


20.0 


214319+ 


112607.8 


040345 










Im/BCD 


1417 


0.3 


0.2 


17.1 


17.6 


19.2 


213169+ 


113517.3 


045725 










Im/BCD 


1525 


0.4 


0.3 


16.2 


16.7 


17.7 
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Table B.2. Ha observational specifications of the 235 target galaxies 



ON OFF 



AGC 


Date 


Texp 


Nex 


A.M. 


Zp 


Seeing 


f ex 




Seeing 


n 




yymmdd 


sec 






erg cm~ 2 s~ 1 


arcsec 


sec 




arcsec 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


4880 


2006-05-01 


900 


1 


1.10 


-15.52 


1.6 


180 




1.8 


0.376 


190160 


2006-05-01 


900 


1 


1.14 


-15.52 


2.0 


180 




1.7 


0.464 


202488 


2006-04-26 


900 


1 


1.21 


-15.51 


1.8 


180 




1.8 


0.486 


5456 


2006-04-24 


900 


1 


1.07 


-15.51 


1.8 


180 




1.5 


0.460 


5741 


2006-04-23 


900 


1 


1.07 


-15.51 


2.2 


180 


j 


1.9 


0.460 


208399 


2008-04-12 


1200 


3 


1.13 


-15.45 


1.6 


300 




1.5 


0.358 


202024 


2006-04-25 


900 


3 


1.08 


-15.51 


2.0 


240 




2.0 


0.386 


6077 


2007-04-19 


900 


1 


1.12 


-15.45 


1.6 


180 


j 


1.6 


0.470 


6082 


2009-04-29 


300 


3 


1.06 


-15.40 


1.8 


180 




1.5 


0.200 


202040 


2008-04-11 


1200 


1 


1.18 


-15.45 


2.1 


240 




2.0 


0.458 


210023 


2009-04-27 


420 


3 


1.08 


-15.40 


1.7 


240 




1.4 


0.177 


6167 


2008-04-09 


900 


1 


1.36 


-15.45 


2.3 


180 


I 


2.2 


0.458 


6169 


2007-04-20 


900 


1 


1.15 


-15.45 


1.9 


180 


j 


1.7 


0.460 


210082 


2009-04-27 


300 


3 


1.06 


-15.40 


1.6 


180 




1.6 


0.168 


6209 


2006-04-30 


900 


1 


1.07 


-15.51 


1.7 


180 




1.6 


0.458 


210111 


2009-04-28 


300 


3 


1.10 


-15.40 


1.9 


240 




1.8 


0.105 


213064 


2009-04-28 


300 


3 


1.08 


-15.40 


1.9 


180 




1.6 


0.164 


6233 


2008-04-08 


900 


1 


1.10 


-15.45 


1.5 


180 




1.4 


0.420 


6245 


2008-04-08 


900 


1 


1.36 


-15.45 


1.8 


180 


j 


1.6 


0.458 


6248 


2009-04-27 


420 


5 


1.07 


-15.40 


1.9 


240 


j 


1.4 


0.175 


212097 


2008-04-09 


900 


1 


1.27 


-15.45 


2.1 


180 




2.0 


0.458 


219197 


2009-04-30 


300 


3 


1.12 


-15.40 


1.7 


180 




1.8 


0.121 


6272 


2007-04-19 


900 


1 


1.12 


-15.45 


1.6 


180 


j 


1.6 


0.470 


6277 


2006-04-24 


900 


1 


1.04 


-15.51 


1.8 


180 


j 


1.4 


0.480 


212132 


2008-04-11 


900 


1 


1.19 


-15.45 


1.9 


180 


j 


1.7 


0.482 


215241 


2009-04-29 


420 


3 


1.08 


-15.40 


1.9 


240 


j 


1.6 


0.173 


6305 


2008-04-08 


900 


1 


1.27 


-15.45 


1.5 


180 


j 


1.3 


0.458 


6328 


2007-04-20 


600 


1 


1.10 
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